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(54) CARBON FIBER PAPER AND POROUS CARBON BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a porous carbon board capable of keeping mechanical 
strength thereof and changing the diameter of pores without depending on the change in density 
thereof, high in electroconductivity and heat conductivity in depth direction thereof. 
SOLUTION: This carbon paper contains two or more kinds of carbon short fibers of different 
thickness consisting of at least carbon short fibers having 4-9jxm and >4mm length, in which the 
ratio (D2/D1) of the diameter of the thinnest carbon short fiber (D1) to the diameter of the 
thickest carbon short fiber (D2) is >1.3. This porous carbon board contains two or more kinds of 
carbon short fibers of different thicknesses containing at least carbon short fibers having 4-9jj, 
m and >4mm length, and has 300-850kg/m3 density p. Bending strength F [MPa] and specific 
resistance in depth direction R [fim] thereof satisfies the relationship (1) and (2). (1) F>p/27, 
(2) R<0.015x p -1/2. 
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(57) [kk] mmm 

i fei*a?Lfi*r*fls**fc*?Lft««««)lt*. 

(Dl) ki*f-t-5*ti:v^5tf®Wlo** (D 
2) ©It (D2/D1) #1. 3ti±-C&5i ££*ftM8 
W4~9jimffi^4mmtl±© 

©£3MBKI©ffi8ili«:^*, ««pjS3 00~8 5 0k 
g/m ! ifttf^F [MP a] *3J:tflS$3&|iS] 

©JtigftR [dm] #TlECI>:fcJ:tf©a©BM8fcfl(J6l- 
5 H k 

F^p/27 CD 

R^O. 0 1 5 X p' m © 
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[#mf#<7)f5ia] 

*«±©&*«*»«r£tf h t tic, ftfcft^ftlffilft 
ft©** (Dl) K#i-5*fc*v^*fia«toi:S 
(D2) ©it (D2/D1) #1. 3W±T"fe.5r ir^ 

[11*92] »*5jltC«OK*«|t«-eJ!)oT, 9 10 

~ 9 „ mt-5 £ # 4 mm&±©iKIMK©&# SflMf k «r 

[ff*Jf4] »*Jgl~3©^rfta»©«fcEfW>ft* 
WtfcoT, £*fr3*r«Mfe©ifc**S4 0M:%£Jl 20 

Tr-fe 5 r i ir#m t -r 5 mmm «. 

[■WW 51 !t*9i~4©^i i n^^JSir!E«©^ 

ilttt'fcot, ?IK3&£#6 k g/5 OmmM, W± 

[tt*96] f»*ai~5©V^H^©«t|E«©^* 
H^T-fooT, «S#10~2 0 0kg/m' T'foS 

fcJS»LT*5#?LWR*tETfcoT. B$?LK&S£ 30 

©Sfiili*:-^, S£ ##300~8 50kg /m" T* 
fe"9, ftff?$£F [MP a] &i;tf]P£#ft©Jtffi£n;R 
[Qm] iSTSBOiJitJ^SCwHfiiSratfi-fSwiSrl* 

FSp/2 7 (D 

R^O. 0 1 5 X p " V! © 

[ff*98] a»*3S7Kd8»t5#7LKl»S#tgO«3gas* 
KW^JP £ KSEte L/«c^r t t #?Lf03 40 

fit** 9 ] ft*9 7 £ fcfi 8 *U:lE*t©#?Llt&ilHR 
t'fcot, 9|tmSrj@XL5*$©^SSSft*^tfwt 
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fctt<S*i, ttlE#7LWK*«©ftrfMS*l 9. 6M 
Pafli, S?ffifi£;6S2 5 ^mBmsri^Si 

[f»*«l 1] «*3S7~1 0©V^H*-©^C|E«© 
[if #91 2] £KttK2&5c¥ffirttcfc^T7^.fc. 

BUfB^Sgl^tf-** 4 ~ 9 n mfU 4 mm^±©/K 

y tv y d= h ]) frx&mwm&isfr* mm£iLW%. 

* * 4 mmHJi©!t? yr^yn^y ;^S^^H*t© 
Jfc*#, *ft£il*0>«£.fc B fcSK, BIH£#?LfWi*tt' 

©ft»f33i£ttl 9. 6MPaHl, iI|^S25mn 

{W*9i 3] it *9 7 ~ i 2 ©v^-f tu5»©9fc:fa«© 
^JLIISST-feot, Htfia^^M^iNl^sitiSMft©^^ 

[fflf#9 1 4 ] tmm 1 ~ 6 ©^-f ft;&>©9tlE$©$ 

-rn^©9cte«©#?LH^*So 

[i»#9l 5] f##97~l 4©VNT^©3l(r|5«6© 
[0 00 1] 

[0 0 0 2] 

[«65fe©S«] K*mt«r«1Mfe-C«*UT«5A* 

[0 00 3] ^*S»*t©a=«(C J;oT^^ffi«©#l 
LT(4, #iJx«#IS5P2- 1 5 4 0 9 9 

^M||«i©fiS*^x.5rt©R^||*t»E 

©?sa, tit, *^&%mtm 

©S^ii^-Tt, W«tt#fi<49, Siit^CL 
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[0004] s bKx^m.mm.mm^itmn^^mm 

*®»ai*iB«i-5*aM(9©i:*»b-ft» ftiNtttttt 
©&ai>5<g<ft5„ ififc, »v^M««t^ffl^5t, 

[0005] st, y yW^i©lSS»iifffl 

[0 0 0 6] #MBg 63-254669 ^tftfctt, H 
Kttfc 2 fc5c¥ffirt fc*s^T 9 >"^ft£fiti#ltt!r L 

v>;tftv\, 

[0 0 0 7] iW^SttSrefeg-f SfcfcK, # 

M¥l -l 6 0 8 6 7^«Ptt, W-/-/H7i;- 

[0 0 08] # M0g 6 2- 1 0 8 6 6 ^$B(CJ4 V jtS 
©gft 5 2 a«El±<75^#^«6T-«^ Lfc£*ft£?LK 

©^m^m^ss^*^^ fcmmim<o&z& 30 

0. l~3mmT'fe5fc*, ft If mZtf^^k ^ 5 HH 
[0 0 0 9] #1^4-3 7 6 9 9^«tf±, *£© 

fifiMlft £'©«£«:, *t*ttiSSv^JI©»f|S: 

Ef)#3B£L J ^VMHI»6:i $ fc3. 40 
[0010] # BPS 6 0- 1 2 2 7 1 1 fl^ftfitt, £ 

«©fc*©1£W^ia£©ft®fcf;ift£}xT^ftv^ 

[0011] 

fEft*8ffrofHB£fc**U ft*aJt*e«ft, 50 
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[0 0 12] «a©agflsfc:.fce>-j\ tt£«l$&g 

[0 0 13] 

[S15:^t5fcftOfS] ±|ElW«r*«i-5fc» 
fc**WttTflE©«fifca»&ft3. 1-fcfc*>, (1) UK 

iftSr^tftttfw, *fcav*ft*«UttM<z>*£ (Di) 
fc#-T5*t*V*l&*M««©*3 (D2) ©it (D2 
/Dl) #1. 3^±T'fc5riSr#mt1-5^*IS*S 

[0014] ifc, (2) HglMjK2&7Wffirt£:ioV> 

£?LSflfc#IS»4. *£#4~9 Atmt?ftSiS4mmW± 
Sr^*< fcfc*r-t-**£©JM;S2a«£* 
±©«*«*t©Sa*S aff p/JS 300-850 
kg/m' -Cfc*), ftff3$£F [MP a] & ,fc t>*J¥ £ * 
[*]©Jt}££iR [Qm] #TE©*s±U^a;©B8«*»J£ 

[0015] ® 

R ^ 0 . 0 1 5 X p ~ m © 

[0 0 16] 

imm^mmmm] kit, *»^*se>^»atKw 

■t"5o 

[0017] ftfc *Ra«)>f-pjKaiitt. 

!6©**iS9/ 1 m?6ra^5t*>5»-&, £ D 0 3; L < 12 
10~3 0|imK±ffc^ L< 141 1~2 

0 m mEI±tfe5. 

[0 0 18] ft*fi«||SrlHf«jt 2*569 V^A** 

atr4MR3tfTtBt1-5SaaJr*\ sft^-eaajsaai . 

< * •? ^-r < , «Sjfe-c»±«a««{s< ft 5 
v^«is*>ai«, §ia»s©a^*»btt, a*fta*»* 

LV> 0 

[0 0 19] ^*fiSSiii©fe*©fc«)©*a«)^^*$ 
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[0020] fc%$mfa^$tizmmmmmi*k'<Di: 

y/w (HSPANtHt. ) *ft«ttiKi, 

Sip, i/-3V5Rift*aMi, 7*/-/U3RjR3R«l6i»fe 

atf*i5lo£Jl±©K*«*ISr^tfri:*J»4L<, P 

[0021] mmmmm^Mi-^m^it vxi$, # 

(SBR) , ^jK^aMBasffli^fctt 
[0 0 2 2] 2«a£Jl±(Z)«*»«HiJSW» §IK 

a*. aa*£. nwmts mmm, mmm. 
[0023] fcmwmii&zmi&i-zmmfflmiz. *s 

[0 0 2 4] *t*BV^*®tfil(7)** (Dl) Cl*f-f 
S*t>*V^*ffl««l©** (D2) (DM: (D2/D 
1) 141. 3fiLh-C*>3#, 

£>fcl4, jfSKIil. 4&Lk, &e>£#4L<f41. 
5EJLtC*>3. 1. 3 J: WS^fc 

[oo2 5] i%mwm<»±£i*, m.mwMmn$\mk 

£, mX@T-CO^SI#gti<75fc*(C(i4~3 0 

/imSI^K, 5~2 0 J imiSJ:!)jf*L<, 5 
-l5^m#J6l:jf*U\ fl¥fc»rffi©&*lia«© 
#£•14, ft3 *«&©¥#«:* 
[0 0 2 6] K*®KtS©JtSo±Ktt, 2fc7c#|Rifc 

2 0mm«TiSJ:!)jfSL< > 1 5 mmWTii 5 $ fefcff 
4LV\, 

[0 0 2 7] ft»tttttt£>3l3g»$ Sr5S< -TSfc©^, 
;fc£4~9 /im-CS$4mm£Jl±C0^Mlfe^^tP 
as, *£4~9 (imtS$4mmP;±©Kfgiil;P 

ri^#4L<, tJ4~9Amffi^4mmH±©K 
*fi«9tK:PAN3R**«lt*^trri:aJJ:»)»*U 
V\ d©;*;£4~9 /jinffij 4mm«±(Dj^*4I||» 
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[0028] 4fc, i%%fmmc-£*tiz±mmfaffim 

a^ft £ 4 mmHiTfcS r i ##.4 L < , 
*5fi * 6 mmWT'fcS £ i a* J: "9 #4 U\ 
[0 0 2 9] *$4~9fimT'ft$4mmJ^±(73)^^4H 
I»tif4, £F4 L< (4^K^4S«|t(75 2 0-90 «*%, 
4D#4L<I43 0-8 011%, £<blC»4L<l4 4 

o~ 7 oa*%©jt*t*^-a-sn5o ttm^-f git <o 
io [0030] , < 

ria*#4L<, 9 /im^jg^S^©^©^^ 

mmmfrbmttiz iisuxommmfristtz. iau 

3 bfc#*LK r©9^m£ 
^^5^*®«*i(4, WL<llM*Sii© 1 0- 
8 0fifi%, 4 9&4L-042 0-7 011%, &b\ZL 

[oo3i] mmmm ©*£»4, K*^»is©3i3f3s 

3©fc»K, 4mm^±0:ft£cDjKSM8S£f£^1>ii 
as»4L<, 6mmet±©ftS©K*ffi«iltSr*tfw4: 
as* fefcff*U\ 
[0 0 3 2] £t*3iift«©&K£<g<, £?L@£*t< 
i-Sfcfefcfi, ft«#©R*e«Hfc9nm«:«*.5*: 
£©ls*@8ifll£-aifiiaW4L<, 9,um£j@;L3 
*$©ift«Sltt©R*g««lttfy^«*attl» 
30 >$ft*Jif£, 7i/-/U3RRfUt4>? ) ltfn5 1 o 
£*±©&*«li&£tf£i:as£9#4L<, 9^m^S 
* S* 3 ©tti*#©&*®iBKfc f s> ^SK*««t&£ 
tpr tas*b(i04LV\ 

[0033] ftn^©^*«^*i iii, mmmmv>& 

(L) SrSlofei#{r, ^<Dft£ 
(L) fc»Ai"SE*tt3i»&©i*n (A) SrWSU A 
/La^o. m±T*fcix«ft^tt©^*4i«*ii-r5o 

[00 3 4] ft^©^^M^tfi»4 L < tt££*ffi 
«*f©l 0-8 0S*%, ii9»4L<f420~7 0M 
*%, $ b{^$f 4 L< (4 30-60 aS%©Jt^T'ig-a- 

©^*a5+^#^n^v\ 

[0 0 3 5] ±£4~9 (imffi^ 4 mmUi±©E*fttt 

©^»sn*t (4, p a n ?km.mmm 4^/4 fc»4 f 

lt^tPwia«J:t)»4H/\ tJ4~9(imT'fi^4m 
50 m£Jl±©i«ft*{©«*ffi«ltJ4»4 L < f4^*®«« 
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©2 0~9 0ti% 4 9#4L<:»43 0-8 OfiS 
%s $ h t-#4 L04 40-70 m*%<7?Jt*T-?S-a-$ 

[0 0 3 6] tt*HBtttfc^4ix5*««bOJt*»4» 

4 Ott*%EnF##*U\, tt&ftfc^ltCAftSi: 5 
~3 5fi*%^ff*t<. 10-3 0li%W9 9* 
L<, 1 5-2 5fi*%a*£fefc#4LV\, 10 
[0 0 3 7] &*«*«*t&fll1-&lS©f£*tt©fc* 
^f±5l3!5fi$tt6 k g/5 Ommfc. 6l±t'fc5-Hi 
&4L<> i»)&*L<(ilOkg/5 0mmi, EH± 
TffcU, SbCjf*L<ttl5kg/50mm|, JW± 

[0 0 3 8] ftaHilEtt«!>9l»9ft£0>ff£ti:, J I S 
P811 3(iipCrff5o fcfd'Lf*®Ut£>*§(4 5 Omm 
£1-S„ 4fcl4, 2 5mmffl^fettl 5 mmiHT-SH^Sr 
fTV\ 5 OmmiH©§l3S3S^(-^»LTt <tV\ 

[0 0 3 9] l«*«lltt©**iSfi-t-r5i:§iaitt**J 20 

~2 0 0 kg/m 3 iSjfJK, 30~150kg/m 

3 a*,fc9»4L<, 50~100kg/m 3 

4LV\, 

[00 4 0] ^*^ft«O^S<OS'J^{4, J I S P 8 

1 1 8^m\^moo it tzLmzmfemoimm-ii eo 

g f /cm 2 

[0 0 4 1] *Ki*3»Wo*?LRK*«lcov»TRW-r 
5o 30 
[004 2] *»Wt*>a>5#?LK**tE«)« 1 ©«B« 

tfS 4 ~ 9 n m-Cfi £ 4 mm«±<B&*M«a§$r-&4>fc 

*SSr-^*-, ^Sp^30 0~8 5 0 kg/m' ffc "9 , 
fttf^SF [MP a] *5,fcU^££|S]©JtJg#iR [Q 
m] *STIS©*J«J;t?©S;©gg#Sr«ai-5ii:^#mi: 

40 

[004 3] ® 

RgO. 0 1 5 X p" 1 " © 

[0 0 4 4] #7LKK*fit-&**t5^*fi«Mltt^© 

a»e>atf*ts 1 o£ii±©itt*ttKt*atr r. l so 
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£-£trri#J:9#4H/\ > 

[0045] 2WH£i±oft«ttNia. mn. si 

3g$U£, dUftg, XSKM*, *rB6»*, S^S 

tag, «jS*ffi«©ji*s**fttfi3(M«t*>fea*ri 

[0 0 4 6] #?LKR*S4r«fiK-*-5«*fi«att» ± 

*n*t>a^K*««it©** (di) K*t-r3*t>± 

l/^*ffl«lt©** (D2) K)Jt (D2/D1) 
WZf±T*»>*>. 1. 3 6t±^»4L<» 1. 4£JLh# 
4>?#4L<> 1. 5»±**bfc»*LV\ 
[0 0 4 7] #?L«S*«rofttf5i$^ii5<1-5fcfe 

x p AN%%mim* fctt f ^ jRft*«ai**tr r t 

AUiJfJK, *$4~9 ) umr'fi§4mmW±©^ 

[0 0 4 8] £?LK«**^fttf»i*fci«<-t-5fc» 
JC, 4 ~ 9 mt'I S 6 mm£l±©K#g«»^t 

mm&liffcS r. i # £ <b fcfr 4 LV \ 
[0 04 9] &&€ftlta>|t £ W±|Sgf4 x 2 8cte#IrI |C 

2 0mm£lT#J:?>#4L<» 15mmKTi'S&Kff 
4 LV\, 

[0 0 5 0] #?LftjR3lftR©ft»f3i*SrMl<i-5fcft, 

5t(im-10 0/jml;t5f:*tll ^ig«*i©*§ 
144-3 0 umm&tf&t. LV\ 5-2 0 jtmriSJ; 9$? 
4L<, 5~1 5 tf miJS*felt#4LV\ «5F**fffiO 

#?LKK*«^»S/c*{r, tj4~9 J1 mffi^4m 
mW±©^?HM^iNIJi»4 L< J4^*M»8I© 2 0- 
9 011% 4>9»4L<(43 0~8 0li%, $ 
Sf4 L<I44 0-7 0fi*%^4n5 <1 iMWflH^fc 

[0 0 5 1] ^MSS«5r^KW^2^7C7VyAft* 
l6]^Sc^*5*St LTI4, tttttt*<f>KJK*£ttit 
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[0 0 5 2] L*>U ^K«J{i2^7Ey^^A/ < f*|S](c 
*MR L T ^ 5 jK*@**f ©JSHsffc * * 4 * ^ 

0 %£JUb**#* I, < » 7 0%£i±a«J:!9ff*L<, 9 0 10 
%£Lk#$bfcif*L<, 1 0 0%fl**fc#4LV\, 
[0 0 5 3] 2 2fe5c5v^j5:*|{!it^*LtK*S« 

-/MStfll, ^#*e/»Jilff©iRHiB{U»llg©«i, t^B- 

yy-©#jgSH: 5 ~ 4 0 L < , 1 0 ~ 

3 OiWitl^K, 1 5~2 5fi*%*S$f>{Jl 
£? 4 LV\ 20 
[0 0 5 4] ft*S«HI4rS^fcfi»S-a:Sitt*i: LT 

[005 5] K*fi«tti:SMB<0«^ft:©«tii*«fei: L 

[005 6] ft*fi«ltKSti-5«tJK©jSBIlPl:H:ffl^5 
f^S©^30 0~8 50kg/m' t^ttS} 

\at, mmmm 1 0 0 a*«K*r L-cit 50-50 
[0057] fc$mwmtmm<om&mt. uamicxz 

«*fti»JtcD^ft£iISftiMft5r£tT*#£ 0 fife 

0098-1. 9 6MP aSft^if^L<, 0. 098 
-0. 9 8MPa i-f*ri;iS£9#*LV\ > fifcSB#<D 50 
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[0058] mmmmmtmmtnm.^<omm^i^ 
»t7oo'cei±*s»4L<, se^tt^ffi< 

L, U iBAttSrffiftSfcfetl 3 0 01C 

«±t?*5ri:i«J:*Jft*U<. 2 0 00tEl±it5 

[0 0 5 9] 2«M£l±OR*ttKj: LXlt, J©*4. * 

[0 0 6 0] £fc, *»W©±iE©#?LfllSi#KH:» e 
gp^3 0 0~8 5 0 k g/m 3 "Cfc 9 . ftlf5t$F 
[MP a] 3o«fclJ<e:£:£lR]©ifcffifiiR [Qm] ^TIE® 

[006 1] F^p/27 (D 

R ^ 0 . 015X„ © 

[0 0 6 2] *1\ *3SW«)#aKK*«itt««^ 3 0 
0~8 5 0 kg/V »4L<f±350~7 5' 

Okg/m' X'h<0, Sf>tC$f*L<tt4 0 0~6 5 0 
kg/m' T'foS, ^#3 0 0kg/m' «fc!9/h£l^ 

<fc!K 8 50 kg/m 3 J^isKftSi 
[0 0 6 3] tttf&Sttttflfti^ofcWciBv^iasj: 

l\, fttf^^F [MP a] liMfl [kg/m' ] t<75 
rflt-F^p/2 7<K>®&tfhZ1>K F^p/2 4iS»* 
L<, FSp/2 2iSJ:!}#S U\ 

[0 0 6 4] *fc, ®s:coM#i(±gij{c x fttfsisri. 

St9Sv©feftJC, 14. 7MPaW±WiL<, 1 
9. 6MP a£li^J:t)S4L<, 24. 5MPatl± 

[0 0 6 5] fttfSSSH, J IS K6 9 1 1{C2P«IL- 
fc3jft«»fW»-CjBSi"5. fcfc*L^»>tcDi|i (W) it 
13mm, ft£ (L) tt 6 0 mmJW± t"f5 0 ^AKSg 
K (Lv) (h) <DH#J4&©il<9 0 

[0 06 6] f^iSO. lmm<Di:tLv/hli*t)20 
OtU m$<omiiatti>\ZL v/h*/h^< L, 
)K) 0. 5mmOt#L v/h(4^1 0 0 $ bl- 

J¥£ 0. 5~3 mmT*(4L v = 5 Ommi L s 3mmfil 
±(7))¥^T-ttL v/h*fil 6 k-tZ, %M.k1}m<£ 
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[0 0 6 7] Jt*ttttffiv*KifJ:if\ J¥£*ft<^it}g£rC 
R [Qm] tt^ffp [kg/m 3 ] £0>|BjfcRgO. 0 

-1/2 

15X0 ©HI#4SfcS4S, R^O. 0125X P 
[0 0 6 81 J¥$*(S]WM:JS$t(±, #?LRR*fi*-3£ 

[0069] jtsst= (mji»Txm«sa) / 10 

JV&*l4l©ftfti8il& ^mtt, §ft€^&i*©M4ft 
[007 0]^ #5L«K*S©«iftS:*««l^J¥S 

[0 0 7 1 ] a»K, #?LfIR*ffi(0«5tSrllK«lt»* 

©S-£ft£Mfr5o ::©£ 5 t-TSr i"C\ ^*^b#cd 
S"J*JHt©»feSr«i»Ji-5rtast?#5 a 30 
[0 0 7 2] #?LRR3R«©***|fii©tt»fitSr/hS 

5fc#>(cf4, 9nmSr)fi^5*#«)gi*S«aiSr^tfr. 
£4s$?*U/> 0 

[0073] 9 »m&&z.z>i%mmmi*. £?*L<tt 

£&*JHilt©l 0-8 Oli%> i<3$f4L<(42 0 
~ 7 0 M%£t±> $ f) JJ 4 L<f4 30~60 S*% 

[0 0 7 4] 4~9 (imt 9 jim£g;i£;fc$<D 40 

k g /m' ©»£3?L&f±£*8»|§©* J©4~5|g 

S. & x. 5 r t T'£?L& *r fcfc £ * -5 r t 4* T* 1 3 4* , 

SrtdST-t 5o *fc3Eft**5ri:as-et52g?L€6© 
t£H4si£v\, 

[0 0 7 5] *»M©#JL««*S©»2©lfi**ftfc 
ifc^S. »2©te*fc$3rt5l»E!Si.©!»£JM;.5# 50 
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0 MIH#?LK^*«OTftff3i$(4l 9. 6MP 

[0 0 7 6] J445**©flS*®Haia*#fflSlxri^5 
£#©¥£)±$f4, l**Sli*t©fi££S*PlcLfc¥£) 

[0 0 7 7] = 2 (K*fi«6*S©**x-t©* 

2(4, jgart©tm«s:*ii-eix©*s«iK:±-cjaL'g- 
[0078] ^nKfemmcmmmzs-z-zt. un 

tffaTfZWX-mtlZ r ktf£^<DX\ 3cffl£< ©sum 

»*t©¥^*^^*iB<i-5r ttt. mmzofa±.\^ 

44*4. *fc*Bitt*tr*3< L-Cte©tmt©S*ttlS 

[0 0 7 9] ffttf&Slil 9. 6 MP a J£i,-h"C£><5 4 5 , 
£?£L<(42 4. 5 MP a UlJL'Cfo 9 , S6l:#SL< 
f42 9. 4MPa&it*feS 0 

[0 0 8 0] S®fi£t4 2 5 /imUlTT*$)545, ff* L 
<(42 2 f/m«T, £ b<(42 0 ymiUTT'fo 

[0081] ©aijs«, j is b o 6 5 1 k 

SrfflV^TSlJ^O. 4gf> *^ht7l0. 8mm, 
Iift^8mmT-a«te#5 0 £ ©&£ **l4>e># 

[0 0 8 2] *®3fi< ©ttsssjiat©^***^^ 
rt»<i"5i:» #l&©&*flsl5©*lttfcjli*W-tE0 4S 
»tL^t<45. KQSrB^fcfcfc, *®ffi<©^S 

©¥*&* * £!M < 1" 5 C 1 4S»* LV \ 
[0 0 8 3] rtU^W^Ko^TftmffBLfcin CO 

[0084] £nwmmwL<r>%i%.*tm$) l &< > wam 

[0 0 8 5] *W5l*S:a<-*-i*:«>^, JW*«>*ft« 

4~9 nmroif y^XA*fitttKtr^trr2:^ff« 
L<, PAN^^^«H^5r^tf r. £4S£ L 

*fi«lt*JJ:i;/*fcf4*S 4 ~ 9 n m<75 K'yflSi 



(8) 
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ffimv>itm*& 4 l < &£i%mmm&<n 20-901 

ft%. i>9»^L<(i3 0-8 011%, ^WIL 
< 144 0-7 0Sft%T'fc5 o itm^-T€tc<Oi&i-€ 

[0 0 8 6] #:HJf$3fffi©ff£*ft©itfitt£ffi<-f 
5 /c»(c, ^©S^e S^»*t© 5 h 7 * / ->\> 

9 um*m?L?>t°y^m®.mmz'0;tf^ ttwzi, 10 

^*&*fi*^:l3j:lJV/^»i** 9 a m£ig;t5 \£y 
^■*R#«W«H:fiS4mm£Jl±as#4L<, SJ6m 

*5 J: fc»4 L— a :f$ftS@Rit& i tf/S fc 14* 
£ 9 p m£jg;L5 f 7?ftft*fittK0>Jt*tt#£ L< 

10-80 ia%, io#4L<sz 

0-7 011% *e>fc#* L< f43 0-6 0fiA%^ 
*©»*is+»«bix4v\ 20 

[0 0 8 7] ft£4mm&-h©PAN^I*|i&$e 
*t*3 £Xf/$it£it&£ 4 mm£U:ri»o;fc£ 4 - 9 11 m© 

[008 8] *5SW©#?LKR3(fffi«>!S 3 ©ffitRfc&lC 
«tt, *?LK&*«©«ii#ff3#lR]te£fls1-5r. tie 30 

^©^HSifiil £ LT*£ 4 - 9 /j mT'ft^ 4 mmjil± 
ifi< <Di%m&mmzicirtZ>X& 4 - 9 it mtiJ 4 mm 
DSK . SME#?Ljrii*l6©ftrf»SH:l 9. 6MPa 
[0 0 8 9] i;j4~9nmT*fij4mmai©PAN 

[0090] #?L®^«tft»f?gfm^^-xsi r *m 

iil:j3ltS*S4~9(imtfij4mmK±©PAN 
^K*fi««l©it*Sr*<i-5wi:tt. f8Hf3££©[6] 

[00 9 l] f&tf$S£{4l 9. 6MPa«±ffe5i\ 
#£L<I424. 5MPaH_ht&'), ^ib(-»*L< 
{42 9. 4MPaK±TS)5 0 

[0 0 9 2] *ffifiSf±2 5*im£lT-e*>5iS, »* L 
<i422^mWT, ^?>fw&^ L<(42 0 ym^TT-fo 50 
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So 

[0 0 9 3] *S3fi<©i^*M^IS{Cfc(tS*^4~9 
^mf^4 mmaiOP AN»&J|HI«ll|t©Jt*«:# 

5±£ 4 - 9 y mfft £ 4 mrnHiC 
PAN*K*MWt©Jt*SrJt<-r5«F^H:, ffimX'tt 

[0094] rix«^©«»^K:ovNTttiraajBi«5i8« 

t-t©»»4»WfcJp-f 5©## 4 LV\ 
[0 0 9 5] flufe^l~m3©fi6^{C*3(-t?,#?LKK* 

[0 0 9 6] Aift:R©&«JIJft|f &S£|gili©ft 

(L) Srftofcfcf fc, ^©S£ 
(L) »i»*£:i-5aj»ttA>e>©i*ix (A) £«U A 

iS»to. it«fc«:VNt#f±it«^©S*««tti:-t- 
[0 0 9 7] it^©^SfMSI«ltt#?LS^?ff«©fttf 

-9(imO**i59SU\ filS#©^§S*S|§*fi©ft£ 
f44~3 OmmWSK, 6 - 2 0 mm^ £ 9£f * U 
<, 6-15mmii^(^U\ E^«©M*^tt 
{£(4 PAN^^ifilU fcf4 b° y^3RR*fi«IS#£ 
*tl5©*«»4L<. PAN3R8i&Saa§*fctt4~9 

ix m©± $ © f y ^mmmmm^ s *ts <t o » 

U*. ^*SHItli^i-5ii:^©^*M«m©«:$ 
f42 0-9 0li%W4L<, i<9$f*L<(43 0- 
8 0 S*%, $ h L<I4 40-70 a*%«±T* 

*>s. tt*w«i-*ffc*>fi-*-£fc«> Lfca-a-i^fi^-a-© 

[0 0 9 8] «^©S*M»tf4#?L»K^t5©/¥$ 
*f6]©itSfei^ia<, ^a^rffi<, ^?LS^r±#<-t- 
5 0 ft**t©ft*fi«at©**H:9/iinSrai5rt* 
#4U\, ft^©^*S»NI©fiStt, ttH«©^* 
MSNHrtk^T^<TtJ:v^s. 3~3 0mm^»4L 
< s 4-2 OmmiU l 9S ; ^L< , 6-1 5mm^$ b 

[0099] &mt<o&mmm\z.\ty^ 
mzitit t- y rzkmmmimtf-s&tiz ©* 5 4 ^ » * u 

1 0-8 0afi%dS#£ b< N <fciD#3:L<f42 0~7 
011%, S L< (43 0-6 0lI%ffc5 o 
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[0 10 0] *»W©ft»iaitt&ffl^T#JLKft*« 
ft*«HB©WlpasMHflsT»* -5, WiBiSJpi*© 

[0101] **H©#?LKiSi*lStt:, ^a^itl^Wte 

[0 10 2] 

[HffiPO] 

mmmi 

3KH**#tt»P AN3RK*Ji*e" h V-*" T 3 0 0 
(¥*W(a§*£ :7/-m, tlMttftfte 0 0 0*. fflKR 

mmwm) t ± 0 v*i*a;#tt» f y 

" K^*-*" S - 2 3 3 : 13dm, 

8 mm, ft^M^MSS^) SrPiffi-g-U 7k 
+ T-T3 0 0OKWt4«+dlHW5*tdlU 

(PVA) *tt*S*-tt£*U l3SlM|»tl-*tLTP 
V A&m 2 0 Lfc«*8»«£#fc. 
[0103] Hl£0ij 2 

m^*A^a»p an»r*««i "hv*- t 3 0 0 

:7^m, JM8ttft6 0 0 0*. 

mm& t ± b *-r >*aca;#tfc8i f y f-3R#*««t 

" S - 2 3 3 (5pJ&««l** : 13dm, 

mm: 8 mm, ftH^SIMt) fclW*»*U * 

(PVA) *tt*3tf-ClHtU ^*®»6I^LTP 
VA^l 0**%tt*LfcJft*«tlttt*#fc. 
[0104] HJgf!) 3 



10 



20 



30 
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^m^itmp AN^mmm T300 
t a^tt^ h#mt°y =3-%&kmmm v ^ 

^n>" (¥£ll8S«;fc£ :11dm, 38**5: : 7 

mm, aftttftxjittit) mmmitrnmic 

[0 10 5] 

JKua^AtUlP ANJftfttHUB " hv*" T 3 o o 

: 7 M m, «t600 0*, ffi*# 

T y — K" (¥#>««£ :17dm,|| 

ft: 18mm, tt^^*@«*t) *N*ft£-U 

t*t 3 o ojsiy "y^ r u - r <z>«i§*#+$mi« 

[0106] Jtt5f!l 1 
jRl/»^£ttMPAN^*$«£t "M/*" T3 0 0 
mWmXiS : 7dm, ¥tt*ift6 0 0 0*> Wmt 

,VT>vzi-,v (PVA) Sr#»**re*L, llttftll 

[0107] ttmi 2 
* p y *tt*&tts f y 

jK" s - 2 3 3 i^mmmxi ■. 1 3 » m, 

mm, U 

1 om*%tt*LfcWfl-li, ffttfcll tin* 

[0108] JfctfcFil 3 
C7)M«*I (¥*&«*6** : 1 7 Mm, Wm% :18m 

m, m$kw%mmmm z^xmrnv+ftMrn-rz 
*^$m&u mmmi tmmtLxmmmzmtio 
[0109] £x±(D!%mmmi&<»®&zm 1 k^i- 0 

[0 110] 

[*1] 



ttttft : 8 
PVA&IS 



* 









C SSX] 


JP3 
M 


[kg/B 3 ] 


[kgf/50m t§] 


g&till 


PAN+f ltk 


PTA 


2 0 


0. 4 


70 


1 5 


HttPJ2 


PAW+f »f A 


PYA 


10 


1. 0 


50 


10 


HSS0U3 


PAN+f »fB 


PTA 


20 


0. 5 


61 


7 


S636W4 


PAN+f »fC 


PYA 


20 


. 0. 4 


79 


10 


itK^l 


PAN 


PYA 


2 0 


0. 4 


89 


25 


itR«2 


f jfA 


PYA 


1 0 


0. 7 


71 


1 


ite«3 




PYA 


2 0 


0. 4 


78 


7 



PANftlKW (*) m^WmT 3 0 0 (W7dm, f y^Att*0'*-f (*) «{ft«lKlt (*S 1 3 

IJl2mm) 50 m m, ft£8mm) 
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f y?Btt «*> ^htmrnmsm 1 cm, 

ft£ 7 mm) 

m, U18 mm) 

[0111] MteW 5 , 6 

u V-jvm. 7xy -/HMB i / 7 y * S 7 * / - >u» 
SI2r^MSffi-a-Lfc7 = / 9 7 -^»fSSr 

H*m u /-/u&a 
Kit, y*;-;\<mm<D^W%ft*s 4, 6iii% 

7^/ -/WMft8U)lXttNI «& 2 ftfifeT 1 4 5 °C<D 

?agT'0. 6 9MPa©J±7J^15»tT7iy- 

[0112] mmm 7 

[0113] HfttfiJ 8 

»!r5 7li%#f ^tfcWli«M4 t^«CL 30 
■C, #?L*i*3R««:ftfc. 
[0114] HSi^ 9 

m) *ffiv*fc&JM^tt4r*£JBU 7*y-^«HB©^ 
5 4»*%tt#3#fc£Jl*H:iafe0« 5 ir 

[0115] HJi^ 1 0 

i/-/M«fl9l<^«3g#&5 4li%ttf$tfc7x/ 
*y-*5R«IWMi§E (#*^*»*^tt», *s l l 

/im» fi£6mm) Hli0j|5 k »Lt7i 

y-/u«WB<7)^»»»S:5 4fift%tt«$*fc7:n/- 

[0 116] ^AtlfiB^ABBAOlffitClfifeT, Hit 

[0117] mmm 1 1 
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nam orottB t» 7i;-;niift o$$ 

flS*t*B5fc£*tit, **14»im, ft£6mm) 
7*y-^»K©^jf»»*r4 7fi*%tt*£tffc7oi 

[0118] mmm 1 2 

IW110©ttB©ftfcD^ U-H>^ftt (=L-T 
y^t*A#tt«, ttflbk^l 9/im) fcJBV\ 

7*/-/MtfJ]§<7)^ff3§#£3 7fi*%tf;»£-frfc7: E 
7 -/HSJjM^S a WMt3K*fBVifc&*f±$JK0!l 1 
0 t|Bia»CL-C#?mK*«*#fc. 
[0 119] JtttW4, 5 

1 o&mmmm&m^ 

ft* 5 4 , 6 6 fi*%^t S-Brfcjy^fiHteW 4 t IRI* 
[0120] Jt$!H8l 6 , 7 

^54, 6 0 m&%tt%£i£tc£Amzmmi 4tmm 
[0121] ttm>i 8 

ttwittffi. wiijm) o«s:fflv\ y^/~^mm 

(D^W%ft*5 7 *fcEl*r±3ltt094 

[0122] Jt$£$l 9 
ft* 5 7 m*%^#$-frfc^l±HiS0iJ 4 t MS£ LT 

[0123] JttfctfiJ 1 0 

JtUfflll 0073:/ -/l^&XttNUK*ffltr\ 7s/- 

5 1 naiic Lx&nim%mmzmtc 0 

[0124] tttfctflj 1 1 

&T>k<, i>6^tt®x*hitcit#>&m, vam. *»f 

3i * cogger- # 4 *»o tc 0 *Eft $ hsij^W s/ !7 

[0125] &mM 1 2 

TW%ft* 3 7 mm%tf%isititm*mMm stmm 

z>k'<. h^^mx'hotctc^m&, Jtfitt. fttf5S 

[0 12 6] tl±0#?LW^*«<75^ltt^S2lC^i- <) 

[0 12 7] 

[*2] 
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- 3 2 4 3 9 0 

20 







EBBtp 
ttg/m 3 ] 


R [xlQ-3Qnil 


[ MP a] 




L A* nij 




PAH+fc' »M 


4 0 0 


0. 7 


2 2 


2 3 




G 


PAN+t' >fA 


6 5 0 


0. 3 


2 7 








PAN+t* *fB 


6 0 0 


0, 3 


3 0 


1 7 






PANH" jfC 


4 9 0 


0. 5 


2 4 


3 0 






PAJU7x7-AA 


5 2 0 


0. 4 


2 0 


1 7 




Hftwi o 


PAN47*/-JM 


560 


0. 5 


34 


1 6 


.- 


-r\ win 1/ 3 -A. JL 


■ * r J* f ww MM 


5 2 0 

*J C* \J 


n r 

u > o 


O *t 


X f 




HifiWl 2 


PAN+U-3> 


5 5 0 


0. 8 


39 


1 6 






PAH 


490 


0. 8 


39 


16 


3 2 




PAH 


650 


0. 5 


50 


15 


28 




fc' jM 


400 


0. 5 


1 1 










580 


0. 3 


16 


27 


42 


JOSH 8 


I 1 ?*B 


480 


0. 5 


19 


2 3 




it&«a|9 


E' t*C 


4 6 0 


0. 6 


9 


2 6 




immi o 




5 30 


0. 3 


1 3 


24 






7*/^B 








2 1 




2 










2 1 





PANfijflU (W) SK*tliT3 0 0 (±£7 M m, 

ft$ 1 2mm) 20 

f i/^A«^0*^v^ m ^fcmmm (*s 1 3 

jim, He? 8 mm) 

fc* yfBli (ft) ^h*^»mit <±S 1 lvm) 
f y^Cft=»b* (ft) S^««Kife («17^ 
m, ft $ 1 8 mm) 

7*y-/kAtt#*fc¥i* (») nm.mm.rn 

1 /i m, ft $ 5 mm) 

7i;-*Bil»»fc¥i* (ft) ®7^y-/v»s 

Ck&14#m, ft&6mm) 

l/-3yBl/-3yii (*$19/im) 30 

[0 1 2 8] JfctMM. 5tH*^4~9<7)Jt|SE*»P>, 
3 0~4 0%{£V\, 

[0 12 9] Jfc$fc0ij6~l 2 iHife#]4~ 1 1 (Ott:^ 

[o 1 3 o] stmu, 5, 7 Ottawa jpsaBLs 

r £ X 0 , $11 s SrSEx 5 £ k t^Wi r £ 



: [0 13 1] *Bfi£fi, ^Btfc5^*®^6^^:v^ 

[0132] w±©ii"9, ^mo&ii'K.m.mmmg. 

[0 13 3] 

So 

[0134] r©i 5 *Ramttttttt#?Ltt, ^stt^ 

[0 13 5] **Bli©#7LK&*fitt*a©«fl:K.tb 
[0 13 6] rroi 5 **?L*t«*tRH:*«tt. 



(51) Int. CI. 6 K9JIB-9- JfrtSa*^- FI 

// D 0 1 F 9/22 C 0 4 B 35/52 
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